ABSTRACT The present study analysed data from 501 Yemeni university students to examine their knowledge about HIV and their attitudes towards people with HIV/AIDS. The findings indicate that participants had several serious misunderstandings about HIV/AIDS and held negative attitudes toward people living with HIV/ AIDS. Although female students were less knowledgeable about HIV/AIDS than were male students, they held more positive attitudes toward people with HIV/AIDS. An overwhelming number of students expressed their willingness to get tested for HIV and recognized that AIDS is a serious issue facing their country. The study provides suggestions for HIV prevention efforts and ideas for future studies in Yemen. 
Introduction
HIV/AIDS prevention strategies aspire to reduce HIV infection by changing the perceptions and behaviours that increase the likelihood of people becoming infected and altering the underlying structural arrangements that shape or constrain people's behaviours, such as poverty and gender inequality [1] . One of the structural factors that has been the target of HIV prevention efforts is stigma [2] [3] [4] . Since the beginning of the AIDS epidemic, AIDS-related stigma has been globally acknowledged as detrimental to the well-being of people living with HIV/AIDS (PLWHA) and a significant obstacle to HIV prevention programmes [2] . Stigma interferes with individuals' desire to seek treatment, disclose their health status, adhere to antiretroviral therapy or seek support. Some countries have made progress towards understanding AIDS-related stigma, its prevalence and its impact on the lives of PLWHA and their significant others. The few studies available on HIV/AIDS in countries of the Arab world, however, show the existence of various misconceptions about HIV/ AIDS and the pervasiveness of the stigmatization of individuals with HIV/ AIDS [5] [6] [7] .
Although HIV/AIDS prevalence rates in the Eastern Mediterranean Region are low, the Region has one of the fastest-growing HIV infection rates in the world [8] . Djibouti and Sudan have the highest prevalence rates in the Arab world and are facing a generalized epidemic. Other countries, such as Morocco and the Libyan Arab Jamahiriya, are experiencing a localized epidemic. The main route of infection in the Arab world is unprotected heterosexual intercourse. However, in some countries injecting drugs is the major cause of HIV infection.
Although considerable success has been achieved in slowing the spread of AIDS, HIV rates continue to increase rapidly in some countries, including Yemen. Yemen is a conservative and tribal state of 23 million people with a median age of 16.7 years and high rates of illiteracy, poverty and unemployment; it is one of the poorest and least-developed countries in the Arab world [9] . The World Health Organization (WHO) has estimated that there are approximately 24 000 HIV-infected individuals in Yemen [10] . During the 1990s the majority of the infected people in Yemen were men; in 1995 for every 4 HIV-infected men there was 1 HIV-infected woman. However, the risk of HIV infection among Yemeni women has increased and in 2005 it was reported that as many women as men were infected [9] .
Yemen lacks the basic tools to halt the spread of HIV. To illustrate this, only 107 patients are receiving antiretroviral therapy [11] , and testing and counselling facilities are limited [12] . With this in mind, we were able to locate only 2 published empirical studies about HIV/AIDS in Yemen, one that examined individuals' knowledge and perceptions of individuals with HIV/ AIDS [13] and another that assessed Yemenis' attitudes toward the use of condoms as a means of HIV prevention [14] . The purpose of the present paper was to assess Yemeni students' knowledge of HIV/AIDS and the stigmatization of PLWHA. This is the first study to focus exclusively on young Yemenis, who represent 21.4% of the country's population [15] .
Methods

Sample
To determine the sample size for the study, the proportion of students who held positive attitudes toward PLWHA and had accurate knowledge about HIV/AIDS was assumed to be 50%. The sample size was estimated to be around 400 students. To minimize problems associated with unusable questionnaires we increased the sample size by 25%. A convenience sample was selected consisting of 501 undergraduate students who attended a large public university in Sana'a, the capital of Yemen. Unintentionally, the sample size was divided almost equally between men and women (251 males and 250 females).
Data collection
The data were collected via a questionnaire that was distributed to students in psychology classes. The items for this study were selected from previous studies conducted by the first author in several countries in the Arab world [5] and from a study conducted in Yemen to develop an AIDS-related stigma scale [16] . The questionnaire contained several items about HIV/AIDS knowledge, AIDS-related stigma and other items related to HIV prevention.
For the knowledge index, 11 statements (e.g. "There is a cure for AIDS") were generated to assess students' general knowledge about HIV and its transmission. Students could choose from 3 options for each question: "correct", "wrong" and "don't know". The "don't know" answers were treated as wrong answers in the analysis. An index of AIDS knowledge was created that ranged from 0 to 11, with higher scores indicating greater knowledge of HIV.
AIDS-related stigma was measured by 11 items that indicated the beliefs (e.g. "AIDS is a punishment from God"), emotional responses (e.g. "People with AIDS make me angry") and behavioural reactions towards PLWHA (e.g. "People with AIDS should be fired from jobs"). Participants responded to each statement on a Likert-type scale with possible responses ranging from 1 (very strongly agree) to 6 (very strongly disagree). Cronbach alpha was used to assess the internal consistency of the items of the AIDS stigma measure. The coefficient of reliability indicated that the 11 items were highly consistent (α = 0.81).
Students were also asked about their willingness to take an HIV test and whether they knew someone with AIDS. To understand students' perceptions of the AIDS situation in Yemen, we asked them if they thought that HIV was an issue in Yemen and whether the media had exaggerated its prevalence.
Data analysis
SPSS, version 17 was used to analyse the data for this study. The mean and standard deviation (SD) were used as well as Student t-test, Spearman correlation and Cronbach alpha to assess the reliability of the stigma scale. The level of significance was P < 0.05.
Results
The students' ages ranged from 17 to 29 years, mean 22 (SD 2.22) years, and the majority (83.8%) were single. An overwhelming proportion of the participants (82.6%) reported that they had grown up in a middle-income family
The mean score of students' knowledge about HIV transmission on the 11-item index was 6.70 (SD 1.87) ( Table 1 ). Four out of 11 items were answered incorrectly by half or more of the students. Specifically, 69.2% of the participants either did not know or thought that there was a cure for AIDS and 51.8% either did not know or believed that mothers cannot transmit HIV through breastfeeding. Only a fraction of the participants (28.9%) knew that mosquito bites cannot transmit HIV. A third of the students (36.3%) knew that condoms are effective in preventing sexually transmitted diseases such as HIV. Only a few students (8.2%) knew that they could not identify a person with AIDS by looking at him/ her, and 33.9% lacked knowledge or provided the wrong answer when asked whether the HIV virus infects only homosexuals. Female students were less knowledgeable about HIV [mean score 6.50 (SD 1.85)] than were male students [mean score 6.90 (SD 1.87)]. This gender difference was statistically significant (t = 2.40, P < 0.05).
Yemeni students' perceptions of PLWHA were slightly below the midpoint of the scale [mean score 3.48 (SD 1.01)]. More than half the respondents (52.1%) agreed that "people with AIDS should be ashamed of themselves" and 56.5% said they would be ashamed if one of their relatives got AIDS (Table  2) . Similarly, 66.3% believed that it is shameful to have people with AIDS in Yemen. Other AIDS-related emotional statements that a large proportion of participants endorsed were about sympathy and anger: 48.5% agreed that they find it personally difficult to sympathize with people with AIDS, and 42.7% expressed anger toward people with AIDS. Although 60.3% of the students agreed that "AIDS is a punishment from God", many also thought that individuals with AIDS were not responsible for their infection (63.1%). Statements about isolating PLWHA by dismissing them from their jobs or quarantining them were endorsed by 39.9% and 39.7% of the students respectively.
Female students overall expressed more positive attitudes towards PLWHA than did male students [mean score 3.82 (SD 0.90) versus 3.14 (SD 0.99)] (t =7.87, P < 0.001) ( Table 2) . Students who had greater knowledge about HIV/AIDS also had higher attitude scores towards PLWHA than students who had some misconceptions about HIV (r = 0.11, P < 0.05).
Just over 85% of the participants indicated their willingness to take an HIV test. These students expressed more positive attitudes toward PLWHA than those who were not interested in taking the test [score 3.55 (SD 1.00) versus 3.25 (SD 1.10)] (t = 2.36, P < 0.05). Twenty (20) students (4.0%) reported knowing someone with HIV/AIDS. The majority of the students agreed that HIV is a problem facing their country (84.3%) and that the issue is accurately presented in the media (77.6%). . Two knowledge items deserve close examination because of the significant role they play in HIV prevention. The first is about the effectiveness of condom use in preventing HIV infection. Only 36.3% of the participants were well informed about the role of condoms in reducing the probability of HIV infection.
Unfortunately, this figure is lower than that of Busulwa et al., who found in a household survey that 46% of Yemenis knew that condoms protect against sexually transmitted infections [14]. This lack of knowledge among young college students is disturbing because they are at a stage in their lives where they may be tempted to experiment with extramarital sex and drugs. One explanation for this deficiency in our sample, which we did not test directly, may be that our college students do not consider themselves at risk of acquiring HIV; hence knowledge about condoms is irrelevant. Although they acknowledge the seriousness of AIDS in Yemen, they might believe that AIDS is an issue among older adults or promiscuous individuals.
Another interpretation, which we believe is also applicable to the findings of Busulwa et al., is that most public health establishments in the Arab world do not advocate the use of condoms as a preventive measure in the fight against AIDS in their educational and prevention programmes [14] . This attitude is motivated by the misconception that promoting condom use is against the teaching of Islam and would encourage people to engage in unlawful sex [18] . This attitude was illustrated by a female college student who stated, "No, we should not encourage the use of condom [s] or the spread of condom [s] because this can cause the spread of diseases and other dangerous behaviour. No, it is forbidden. It is not allowed." [14] .
The other knowledge item was about the availability of a cure for AIDS. Al Serouri et al. reported that 17% of the participants in their study in Yemen assumed that there was a cure for AIDS [13] . Unexpectedly, in our study a larger percentage of students were either unsure (39.5%) or thought that a treatment did exist (29.7%). Perhaps the students were not educated enough about HIV to be able to distinguish between antiretroviral therapy and a cure for AIDS. Another possible source of confusion is the claim made by Abdul Majeed Al-Zandani, a well-known Yemeni religious figure, who said he can cure people with AIDS. Such a false claim being publicized by a figure well-known in the country is dangerous to the public health of Yemenis, and trivializes HIV prevention efforts in Yemen.
Another important finding of this study is the gender gap in HIV knowledge, with Yemeni males being more knowledgeable about HIV/AIDS than One of most encouraging results of this study was the finding that correct knowledge about HIV/AIDS was associated with holding a positive image of PLWHA. Another one was that most students were willing to get tested for HIV, although such a desire may not be fulfilled because of the lack of resources in Yemen. Students' awareness of the magnitude of the AIDS problem in their country is a positive step that would facilitate HIV prevention efforts in Yemen. Health care professionals and nongovernmental organizations in Yemen should capitalize on these positive orientations and try to provide testing and counselling for young Yemenis. Only 4.0% of tudents reported that they knew someone with AIDS. This is less than the number reported by a sample of rural and urban residents in Yemen in which 15% of the 1400 participants said they knew someone with AIDS [25] .
Despite the valuable contribution of this study, several limitations should be mentioned. The findings cannot be generalized to all college students in Yemen because the sample was conveniently collected from 1 university in 1 city. Furthermore, because no standardized AIDS-stigma scale has been developed exclusively for Yemenis or Arabs in general, we used a collection of items that the first author had used in previous studies. At this juncture, we believe that there is a need to construct an AIDS stigma scale that is appropriate to the Arab culture.
Conclusion
Our findings demonstrate the benefit of furnishing Yemeni students with accurate information about HIV/AIDS as a strategy to eliminate the stigma of AIDS. Educational campaigns in Yemen need to present AIDS as a health issue rather than a moral failure and find a way to incorporate condom use into HIV prevention efforts.
